DNMT3A silencing RASSF1A promotes cardiac fibrosis through upregulation of ERK1/2.
Cardiac fibrosis contributes to the pathogenesis of atrial fibrillation (AF). The molecular mechanisms underlying the cardiac fibrosis remain unclear. However, Ras association domain family 1 isoform A (RASSF1A) is a regulatory tumor suppressor, which is important for pathogenesis of cardiac fibrosis and fibroblasts activation. Moreover, DNA methylation plays a central role in the maintenance of cardiac fibrosis. DNA methyltransferases 3A (DNMT3A) is a critical participant in the epigenetic silencing of regulatory genes. Here, we report that the downregulation of RASSF1A in cardiac fibrosis is associated with DNMT3A. Treatment of cardiac fibroblasts with DNMT3A inhibitor 5-AzadC blocked proliferation. 5-AzadC also prevented the loss of RASSF1A expression that occurs during activated cardiac fibroblasts. To determine the underlying molecular mechanisms, we hypothesized that cardiac fibrosis is controlled by DNMT3A. We demonstrated that downregulation of RASSF1A is associated with cardiac fibrosis and fibroblasts activation. Knockdown of DNMT3A elevated RASSF1A expression in activated cardiac fibroblasts. Moreover, we investigated the effect of RASSF1A on the Ras/ERK pathway. Upregulation of p-ERK1/2 was detected in activated cardiac fibroblasts with decreased RASSF1A expression. Our results have shown that DNMT3A likely plays an essential role in RASSF1A mediated upregulation of ERK1/2 in rat cardiac fibrosis. DNMT3A and RASSF1A may serve as a new mechanism for cardiac fibrosis.